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OBJECTIVE 

The  main  objective  of  this  Laboratory  is  to  improve  sheep  for  lam"b 
and  y;oo1  production  under  range  conditions.     In  the  pursuit  of  this 
objective  basic  breeding  methods  are  employed;  heritability  analyses 
are  made  of  the  various  utility  factors,  and  the  selection  ©f  breeding 
animals  is  based  upon  production  as  that  is  measured  under  range  environ- . 
ment.    Emphasis  is  placed  primarily  on  the  quantity  and  quality  of  lambs 
produced;  the  length,  o.uality  and  quantity  of  clean  scoured  yiooI,  and 
upon  the  adaptability  and  longevity  of  the  sheep, 

RSSEAP.Oi  LIIIE  PROJECTS 

1,  Developm.ent  of  system.s  of  breeding  for  locating  strains  of  Ham- 

■  bouillet  sheep  which  n3.y  possess  combinations  of  genes  that  v^ill 
improve  strains  with  which  they  im.y  be  crossed.    This  research 
line  project  includes: 

(a)  The  development  of  inbred  strains  or  lines  by  the  mating 

of  animals  as  closely  related  as  possible  or  desirable,  and 
vrith  emphasis  on  selection  for  all  characters  of  econcmJ-C 
importance . 

(b)  The  development  of  inbred  lines  Tilth  special  reference  to 
very  important  charac':     o  t''"t  c-re  of  eccncnic  importance 
to  range  sheep,  such  as  mutton  form,  length  of  staple  and 
faces  that  are  free  from^  excess  wool  covering  causing  wool 
blindness , 

2,  Determination  of  the  inheritance  of  various  undesirable  characteristics 
of  Rambouillet  sheep,  such  as  abnormalities  in  the  grov-ith  of  v:ocl, 
hairiness  in  fleeces  of  vfool  and  excessive  skin  folds  or  vrrinlcles, 

for  the  purpose  of  developing  m.ethods  of  breeding  by  which  these 
undesirable  characteristics  may  be  eliminated  from  the  stock, 

3,  Studies  in  the  physiology  of  reproduction  of  Rambouillet  sheep  as 
they  m.ay  contribute  to  the  program  of  the  Western  Sheep  Breeding 
Laboratory,  including 

(a)  Sexual  maturity  of  Rambouillet  ram  lambs. 

(b)  Quality  of  semen  in  relation  to  fertility,  and 

(c)  Factors  affecting  fertility  of  ewes. 

4,  Studies  in  the  physiology  of  wool  production  of  Rambouillet  sheep 
including  reference  to  fiber  uniformity  within  and  between  various 
regions  of  the  fleece  in  relation  to  the  total  uniformity  of  the  fleece, 

5,  Analysis  of  records  of  the  characteristics  of  sheep  and  v.'ocl  to 
determine  the  usefulness  of  such  records  in  the  prcgramL  of  the 
Tlestem  Sheep  Breeding  Laboratory,  * 


PUBLIC  AT  IOi:S 
Fiscal  year  1947 

Titles  of  papers  from  5  to  55  appear  in  1946  Annual  Report,  See 
also  Annual  Report  U,  S,  Sheep  Experiment  Station  1947  for  additional 
publications  in  1947  by  personnel  of  staff. 

Papers  identified  by  an  asterisk  {^^)  have  been  contributed  to  by 
the  U,  5.  Sheep  Experiment  Station. 

30.     Sampling  and  Measuring  Methods  for  Determ.ining  Fineness  and 
Uniformity  in  Wool.    Elroy  11,  Pohle,  L,  lu  Hazel  and  H.  R, 
Keller,  U.S.D.A.  Circular  704,  August  1944.     Revised  Ikrch  1947. 

53»    Effects  of  Som^e  Environmental  Factors  on  Fleece  and  Body 

Characteristics  of  Range  RaiTLbouillet  Yearling  Ewes,>  Lo  U«  Hazel 
and  Clair  E.  Terr ill.     Jour,  An.  Sci.  5(4) : 382-388,  Nov,  1946. 

*Z>4:      Length  of  Gestation  in  Range  Sheep,  Clair  E.  Terrill  and  L.  II. 
Hazel.    Am.er,  Jour.  Vet,  Res.  8(26):  66-72,  January,  1947. 

55,    Refining  Methods  of  Using  Opal  Blue  Stain  in  Evaluating  Ram 
Semen.     L,  0.  Emik  and  G,  I',  Sidv/ell.   Jour.  An.  Sci,  6(l): 
67-71,  February,  1947. 

*57.    Range  Sheep  Improvement  Through  Selection.     Clair  E.  Terrill, 
llat»l  ?fool~Gro7/er  36(12):  17-19,  December,  1946. 

*60.     Its  the  Clean  Wool  in  the  Fleece  That  Pays  Off,    Elroy  II.  Pohle, 
Katn  Yfool  Grcv/er  37(5):  lC-:0,  >  1947„ 

*61.     Statistical  Treatment  of  Counts  of  Trichostrongylid  Eggs,  L. 
Otis  Emik,     To  appear  in  Biometrics. 

*62.    Factors  Affecting  the  Estim-ation  of  Concentration  of  r^perm.  in 
Ram^s  Sem.en  by  the  Photoelectrometric  method,     L,  Otis  Emik 
and  George  11,  Sidynll,     To  appear  in  Journal  of  iinim.al  Science, 

64.  Differentiation  BctTieen  Artificial  and  Defective  Tailless  Sperm 
From  Rams,  L,  Otis  Emik  and  George  li.  Sidv/ell.  For  Journal  of 
Animal  Science. 

*65.     Gestation  Period  in  Sheep,     Clair  E,  Terrill  and  John  A,  Stoehr. 
To  appear  in  Yfocl  grower  *  s  magazines. 

67.  Effects  of  Some  Environ^aental  Factors  on  Traits  of  Yearling  and 
Mature  Rambouillet  Rams.     Clair  E.  Terrill,  G,  li,  Sidwell  and 
L.  IT,  Hazel.  ,  For  Journal  of  Aniivial  Science. 

68.  Improvement  of  Sheep  for  Western  Ranges.  Julius  E,  ITordby,  To 
appear  as  a  U,S,D,A,  Misc.  Circular. 

*69,    Effect  of  Feed  and  Sickness  on  Wool  GroTrth.    Elroy  li,  Fohle , 
National  Wool  GroY^er.  Vol.  37,  No,  6,  June  1947,  Page  9. 
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15.     The  Construction  and  Use  of  a -Selection  Index  for  Hange 

Ranbouillet  Lambs.     L,  lU  Hazel  and  Clair  S.  Terrill.  Jour, 
of  An,  Sci.  5(4):  412,  "ct . ,  194e. 

*16.    Factors  Affecting  the  Estiiiiation  of  Concentration  of  Sperm  in 
Ram's  Semen  by  the  Photoele ctrometric  Method ,     L«  Otis  Emil; 
George  I.I,  Sidwell.  Anat,  Rec,  S7(o):  69-70,  Ikrch,  1947. 


PROGRESS  III  IIIBRZD  LUES  OF  RAI.30UILLSTS 

Ivktings  Trere  continued  in  30  inbred  lines  during  the  year  1946-47. 
Ho  lines  were  added  or  droDDod  durinp:  the  year.     The  number  of  ewes  bred 
remained  about  the  same  as  in  the  preceding  year. 


Changes  in  inbreeding  since  the  project  yras  initiated  are  shcivn  in 
the  following  table: 


Inbree 

ding 

coefficients  in  percent  based  on 

ewes  bred 

Potential 

Increase      Highest  for 

Highest  for 

Year 

inbred 

of  progeny    progeny  of 

individual 

lambe'd 

lines 

Sires 

Dams 

Progeny    over  dams      any  pen 

of fs pring 

1938 

20 

4.0 

1,1 

5.9           2,8  13.3- 

37.9 

1939 

22 

7,5 

7.2           4.0  50.3 

58,3 

1940 

34 

6.0 

o.o 

8.2            4.6  32.6 

58.3 

1941 

36 

3,3 

2.7 

8,6           5.9  31.2 

47,3 

1942 

57 

4.1 

4.0 

8.6           4.6  28.7 

39,9 

1943 

30 

4,4 

4,2 

8.9           4.7  23.0 

36.9 

1944 

30 

5,0 

5,0 

10.3           5,3  22,8 

48,0 

1945 

30 

6.0 

5.8 

14.:.            G.4  26.8 

42.5 

1946 

30 

5.9 

7.1 

14.1       '     7.0  25c7 

39.4 

There  -.vas  a 

slight 

de  ere 

ase  in  inbreeding  in  1946.  This 

ma'^/-  have 

been  due  to  ohang 

ing  ram.s  in 

many  lines  as  25  of  the  30  rams 

used  had 

not  bee 

n  used  previously/ 

About  one  third  of  the  rams  used  vrere  not 

inbred 

themselves 

.    About  95 

percent  of  the  ewes  were  mated 

to  related 

rams* 

Some  lines 

still 

contain  foujidation  ewes  which  are  not 

related 

to  the 

current  sire,« 

The  first  6  linos  for  each  of  the  m.ore  im.portant  traits  are  listed 
in  the  following  table  for  comparison  with  similar  tables  presented 
in  previous  years.    These  lines  v/are  ranlied  on  adjusted  averages  from 
weanling  offspring  in  1946. 


Trait 


1st 


5th 


Body  Y/eight 

34 

40 

22 

45 

24 

32 

Body  type 

45 

34 

47 

22 

39 

24 

Condition 

34 

40 

42 

45 

29 

21 

Staple  length 

29 

47  • 

3S 

20 

53 

45 

Open  face 

40 

51 

44 

22 

27 

45 

Freedom  from  folds 

44 

45 

oo 

47 

23 

20 

Index 

40 

45 

4-4 

22 

51 

27 

Seventeen  lines  vie  re  incj.uc.ed  in  the  tci  .  le.     Thirteen  of  these 
Vv'ere  included  last  year  and  4  vrere  r±ot.    Six  lines   (21,  32,  34,  40,  44, 
and  47)  have  ranked  in  the  high  six  for  one  or  no  re  traits  for  each  of 
the  last  6  years.     Line  45  is  the  cnl2/'  line  included  in  the  first  6 
lines  for  each  trait ». 


SBIECTIOII  PILICTIC3D  Oi:  I^AIIBCUILK^T 

The  use  of  a  selection  index  in  the  fall  of  1946  on  vfeanling 
lambs  resulted  in  a  further  increase  in  the  selection  differential  for 
ram  lanbs  even  though  rjore  ran  lairibs  vrere  retained  for  possible  use. 
Tiventy-six  percent  of  the  ra.n  lanbs  vrere  saved  in  1346  as  compared 
vrith  22  percent  in  1945,     There  vras  a  slight  decrease  in  the  selection 
differential  for  evre  lanbs,  but  85  percent  vrere  saved  as  conps.red  "vvith 
69  percent  in  1945.     The  selection  differentials  for  Ranbouillet 
vreanling  lanbs  in  1946  are  presented  in  the  follovring  table ': 


Face  Staple  ITeaning  Type  Condi-  lie  ck 
covering    length    weight  tion  folds 

"  (cn»).     (lbs.)     score     score  score 


score 


'■dv; 


Rams     selected  lanbs  •^^  -^l  5.95  .26  .,21  .20 

r.elative  eiiiohasis  ,62  .46  .70  .54  .49  ,47 

Expected  genetic  gain  ,224  .084  1.785  .034  .008  .101 

Advantage  of 

Evires    selected  lanbs  .11  .^5  1.66  .07  .08  ,'04 

Relative  enphasis  ,17  .11  .20  ,15  ,19  .09 

Expected  genetic  gain  ,062  ,020  ,498  ,009  .003  .016 


I 


i 


\ 


« 


t 


The  relative  emphasis  placed  on  each  trait  vas  calculated  by 
dividing  the  selection  dif lerentio.l  by  the  standard  de-^/iation  for  that 
trait.     In  general j  the  greatest  emphasis  T/as  placed  on  iveaning  vreight, 
face  covering,  type  and  condition  "."ith  less  eraphasis  on  staple  length 
and  least  on  neck  folds.     The  incidence  of  neck  folds  has  been. reduced  so 
rapidly  that  the  opportunity  to  select  has  also  been  reduced. 

The  expected  genetic  gain  from  selecting  ran  lambs  and  evre  lanbs 
■vvas  obtained  by  multiplying  the  selection  differential  by  the  hcrit- 
ability  for  the  corresponding  trait.     These  figui^es  are  estimates  of 
hov/  much  the  selected  groups  are  superior  in  actual  breeding  lvalue  to 
the  unselected  groups  f rom  vrhich  the^f  lYere  chosen.     These  gains  may  be 
changed  through  later  selection.     They  are  particularly  apt  to  be 
increased  for  the  rams  since  less  than  l/S  of  the  rams  saved  at  weaning 
age  are  usually  used  in  breeding. 

If  no  additional  selections  Y:ere  practiced  on  these  lambs  the 
approximate  annual  rate  of  im.provement  would  be  the  s-jm  of  the  genetic 
improvement  in  the  ram.  lambs  and  the  erre  lambs  divided  by  the  total 
ago  of  the  parents  when  the  offspring  are  bom.     The  estim.ated  annual 
rate  of  genetic  improvement  from,  weanling  selections  from  1943  to  1946 
are  presented  in  the  following  table: 


roar 

Face 
covering 
score 

Staple 
length 
(om. ) 

Weaning 
vraight 
(Ibs^) 

Tvpe 
Score 

Condition 
Score 

ITeck 

folds 

score 

1943 

.013 

.019 

.164 

.007 

.001 

.030 

1944 

.020 

•on 

p  CxjO 

.009 

.002 

.030 

1945 

•  025 

.015 

.319 

.011 

.002 

.020 

1946 

.043 

.016 

•  342 

.006 

.002 

r018 

The  rate  of  genetic  improvGr.ent  during  the  last  4  years  has  more 
than  tripled  for  face  covering.     It  has  also  definitely  increased  for 
Ymaning  weight  and  has  remained  fairly  constant  for  staple  length, 
type  and  condition.     Genetic  progress  tovrard  absence  of  nock  folds  has 
decreased  but  this  is  duo  primarily  to  a  decrease  in  the  incidence  and 
variability  of  neck  folds  brought  about  by  selection  against  -them. 
Estimates  of  the  approximate  theoretical  m^axim.um  progress  for  1946  arc 
very  similar  to  the  rates  of  progress  given  in  the  above  table  for  1946. 

An  important  factor  in  increasing  the  rate  of  progress  from,  selec- 
tion has  been  the  reduction  in  generation  lengths     The  average  ages 
of  sires  and  dams  v^hen  their  offspring  vroro  born  are  shovm  in  the 
f o 1 1  owing  t ab 1 e : 


I 


Year  lambs 
YfG  ro  ■ 
born  " 


1941 
1942 
1943 
1944 
1945 
1946 


4.41 

4,37 
4.23 
4.05 
4.01 
3.97 


4.00 
4^13 
3.63 
3.38 
3.40 
2.70 


8.41 

8.50 
7.86 
7.43 
7.41 
6.67 


From  1941  to  1946  thoro  has  bcon  a  reduction  in  goncration  length 
of  .44  yoars  for  oitcs  and  1.30  years  for  rams.     Tho  gonaration  length 
for  rams  and  ovrcs  is  about  21  percent  less  in  1946  as  compared  Tjith  1941. 

IITCPvEASIlIG  THE  ACCUPACY  OF  SELECT lOrl  OF  VJd.'BOXJlLlET  RAiIS 

Much  of  the  gain  from  selection  cones  from  the  choice  of  rams  to 
bocome  sires.     It  is  often  nocessary  to  discriminate  botv.'eon  rams  born 
in  different  years  or  raised  under  different  environjnental  conditions. 
The  differences  caused  by  those  environmental  effects  may  be  more  im.portant 
than  genetic  difference s»    Accuracy  of  selection  for  genetic  merit  or 
brooding  ability  may  thus  bo  increased  by  first  correcting  or  adjusting 
for  measurable  onvirorii^iontal  dif x''o:c--^ccs . 

Difforoncos  betwoen  years  had  tho  m.ost  im.portant  environmental 
effect  upon  yearling  Fambouillet  ram  traits  of  any  factor  studigd 
follovrad  by  inbreeding.    Typo  of  birth,  ago  of  dam.  and  ago  at  shearing 
did  not  have  important  effects  on  yearling  traits.    Differences  am-ong 
years  were  greatest  for  neck  folds,  body  vreight  and  grease  floecc  weight* 
Inb  re  e  d  ing  had  imp  o rt ant  o  f f c  ct  s  on  bo  dy  we  i  ght ^  gre  a s  c  fleece  we  i  ght , 
clean  fleece  weight,  type  score  and  condition  score..    Each  of  these 
traits  became  poorer  v/ith  inbreeding.    Accuracy  of  selecting  rams  can 
be  increased  by  adjusting  their  records  for  differences  in  years  and 
inbreeding, 

Tho  effect  of  age  on  Eambouillet  ram  records  was  studied  to  obtain 
information  for  adjusting  ram.  records  to  a  standard  age.     Grease  fleece 
Y/oights  v7ero  heaviest  in  the  third  year  of  age,  vrhilo  clean  fleece 
vraights  vrare  heaviest  in  the  fourth  year.     Length  of  staple  vras  also 
greatest  in  the  fourth  year.     Body  weight  vras  greatest  in  the  fourth 
yoar,  but  vra.s  only  slightly  lov/or  for  the  fifth  year.     In  general, 
about  50  percent  of  the  rams  were  retained  each  year.    For  earlier  ages 
the  rams  retained  for  another  year  nearly  alY/ays  excelled  the  group  from 
which  thoy  vrcre  selected  for  each  trait.    After  tho  3d  and  4th  yoar 
this  was  reversed.    Evidently  factors  such  as  death,  unsoundness, 
infertility  and  progeny  records  were  more  important  in  determining  v/hich 
older  rams  remained  in  tho  flock  than  the  ram's  ov/n  records. 
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Ysarly  differencss  and  age  changes  can  be  adjusted  simultaneously 
by  setting  up  a  tabic  giving  the  average  production  for  each  age  group 
for  each  year  involved.     Then,  for  oxaniplo,  the  average  deviation  of 
a  2-ycar-old  ram  born  in  1945  from  the  grarid  average  can  be  added  or 
subtracted  from  the  record  of  each  ram  born  in  1945,    A  correction  for 
increase  in  accuracy  with  increasing  number  of  records  can  also  be  made 
in  addition  to  correcting  for  other  important  factors  such  as  inbreeding. 
Ram  production  records  change  so  rrith  age  or  years  that  accurate  com- 
parisons beriTcen  rams  of  different  ages  an.d  born  in  different  years  arc 
practically  impossible  before  such  adjustments  are  made. 

Correlations  am.ong  lifetime  Rambouillet  fleece  records  shovr  greatest 
repeatability  for  staple  length  v/ith  about  equal  repeatability  for 
grease  fleece  v/eight  and  clean  T/aight.    Adjustment  of  yearling  fleece 
records  to  a  standard  age  on  a  basis  of  average  daily  groTv'th  gave  slight 
if  any  increase  in  repeatability.     Staple  length  had  a  higher  relationship 
with  clean  fleece  v/cight  than  vrith  grease  fleece  weight.     The  highest 
correlations  Vv-ere  found  bctrv/een  grease  fleece  weight  and  clean  fleece 
Y/eight,     These  correlatioris  Mill  be  useful,  when  ram  records  arc  com- 
bined in  an  index,  so  that  the  relationship  oeti-reen  traits  does  not 
change  the  relative  emphasis  desired  in  selection. 

EFFECT  OF  INBRE^^DIr^G  Oil  RAI.IBOUILLET  RAilS 


Inbreeding  had  important  effects  on  grease 

fleece  i 

■.'eight. 

clean 

fleece 

weight. 

body  vraight,  tyvG  a 

nd  condition 

score  of 

Ramibouillot 

rams  • 

Each  of 

those  traits  became 

poorer  v/ith 

inbreeding  as  shovm 

by  the 

regression  coefficients  in 

the  follov/ing 

table : 

Age 

llo. 

Grease  fleece 

Clean  fleece 

Bodv 

Typo 

Condition 

of 

of 

Vfeight 

weight 

weight 

ram 

rams 

(lbs,) 

(lbs.) 

(lbs.) 

s  core 

score 

1  year 

499 

-.057 

-.020 

-»556 

.010 

.006 

2  years 

165 

-.050 

-.020 

-.519 

.009 

.006 

3  years 

69 

-.064 

-.023 

-.660 

.006 

,007 

It  appears  that  the  effect  of  inbreeding  is  fairly  consistent 
for  each  age  group.    Y/hore  differences  in  inbreeding  exist,  lifetime 
averages  of  the  traits  affected  by  inbreeding  should  bo  adjusted  before 
comparisons  are  m.ade .     The  use  of  the  regression  for  yearling  traits 
for  all  ages  lYould  appear  to  be  sufficiently  accurate  for  practical 
purposes . 

Inbreeding  did  net  have  important  effects  on  face  covering, 
staple  length  or  neck  folds  of  Rambouillet  ram.s . 
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PROGRESS  III  SELECTING  FOR  SMOOTHIESS  \TITH  RAHBOUILIETS 

Continued  progress  toTrmrd  the  elimination  of  skin  folds  was 
shown  by  the  1946  weanling  lanbs  ♦     The  trend  toward  elinination  of 
neck  folds  since  the  establisiiment  of  the  laboratory  is  shown  in  the 
following  table: 


pe  r 

'cent  of 

lambs  which 

have 

Ave  rage 

Trace 

Ibde  re.te  ly 

Fairly 

Year 

neclc  fold 

Practically 

of 

heavy 

heavy 

Heavy 

v^eaned 

score 

no  folds 

folds 

folds 

folds 

folds 

1938 

2.35 

20 

41 

27 

10 

2 

1939 

1.94 

43 

32 

20 

4 

1 

1940 

2.37 

21 

58 

29 

9 

3 

1941 

2.07 

34 

38 

22 

5  . 

1 

1942 

1.69 

56 

28 

12 

5 

1 

1943 

1,82 

48 

35 

13 

3 

1 

1944 

1.57 

^69 

18 

9 

3 

1 

1945 

1.40 

77 

18 

4 

1 

0 

1946 

1.23 

82 

16 

2 

0.1 

0.1 

During  this  9-year  period  the  average  neck  fold  score  -has 
been  reduced  from  about  a  2-  to  slightly  smoother  than  a  1—,  The 
proportion  of  practically  smooth  lambs  has  increased  from  20  to  82 
percent  while  lambs  with  moderate  to  heavy  folds  have  decreased  from 
39  to  2  percent.     The  standard  deviation  for  weanling  neck  folds  sco 
has  been  reduced  from  0.94  in  1938  to  0,43  in  1946,     Further  progres 
toward  elimination  of  skin  folds  can  be  expected  to  be  slcaT,  but  thi 
is  not  important  as  the  bulk  of  the  lanbs  e^re  already  free  from  fold 

SEIECTIOIJ  FOR  OPEN  FACE  IN  P^IBOUILLETS 

Progress  in  increasing  the  incidence  of  open  face  in  the 
Rambouillot  flock  is  shovm  in  the  following  table: 


Percent  of  lambs  mth 


Ave  rage  f  ac  e 

Partiallv 

Year 

covering 

Open 

covered 

Covered 

vreanod 

score 

faces 

faces 

faces 

1938 

4.15 

14 

58 

28 

1939 

4.28 

11 

50 

39 

1940 

4.45 

11 

34 

55 

1941 

4.37 

11 

40 

49 

1942 

4.26 

17 

40 

43 

1943 

4.45 

8 

36 

56 

1944 

4.38 

11 

44 

45 

1945 

4.54 

6 

41 

54 

1946 

4.02 

25 

48 

27 

12. 


Some  shifts  in  scoring  standards  have  apparently  occurred. 
HowQvor,  the  marked  increase  in  proportion  of  open  faced  lambs 
in  1946  is  very  encouraging.    The  average  face  covering  score  of 
lambs  bom  in  1946  appears  to  be  ver^,''  reasonable,  as  the  sires  had 
an  average  face  score  of  4.05  and  the  dams  4.58  at  yearling  age. 
In  general,  faces  are  more  heavily  covered  at  3-earling  age  by  from 
»3  to  .6  of  a  score  than  at  weanling  age. 

POLLED  RAIBOUILLETS 

The  two  polled  lines  (53  and  54-)  ha\o  -now  pix)duGod  a  total 
of  263  offspring.    Frequency  of  the  offspring  from  the  different 
matings  are  sho"vvn  in  the  follov/ing  table. 


Parents  ^  Offspring 


Rams 

Homed 

without 

v/ith 

Polled 

rams 

true  horns 

knobs 

0V7G  S 

Horned  rams  x  polled  cvras 

6 

10 

11 

14 

Polled  rams  x  ovras  with  Icnobs 

10 

5 

7 

11 

Polled  rans  x  polled  owes 

12 

73 

19 

57 

Polled  rams  x  polled  owes 

(viTith  polled  parents) 

2 

8 

4 

14 

TOTAL 

30 

96 

41 

96 

There  vnis  little  change  in  the  frequencies  v/ith  the  addition 
of  the  72  lambs  bom  in  1946.    Both  sires  produced  homed  offspring. 
Only  9  of  the  96  rams  v^ithout  horns  did  not  have  any  scur  development. 
One  of  those  w  as  one  of  the  tvio  sires  for  1946. 

Polled  rams  are  showing  considerable  promise  as  individuals, 
particularly  for  body  type  and  open  face. 

PROGEIIY  TESTIITG  OF  IUI301IILLETS 

Six  Kambouillct  ram-s  wore  tested  in  the  fall  of  1946  on  115 
ewes.     In  addition  tests  on  Rambouillet  ewes  vrorc  made  y^ith  a  ram 
of  Dolainc-Morino-Rambouillct  breeding  cb-ainod  from  IJow  Ivfcxico 
and  2  rams  resulting  from  a  cross  of  a  How  Zealand  ffcrino  ram  vrith  a 
Targhoc  and  a  Columbia  ovro  . . 

lERINO-PJUlBOUILLET  CROSSES 

The  ITcvf  Zealand  Merino  Ram  y^roiS  mated  to  9  select  Rambouillct 
ovTcs  in  1945.     The  9  weanling  offspring  are  compared  with  Rambouillct 
offspring,  after  adjustment  for  environiTicntal  effects,  of  the  oyz-os 
from  which  the  9  \Toro  solcctcd,  in  the  following  table: 
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No. 

FacQ 

Staple 

Tfo  aning 

Condi- 

IlGCk 

of 

CO  vo  ring 

length 

wc  ight 

Typo 

tion 

folds 

Sire 

lanbs 

scoro 

(lbs.) 

score 

score 

score 

llcv;  Zealand  Ifcrino 

9 

3.30 

3.24 

68.65 

2.40 

2.09 

2.C4 

Harnbouillot 

86 

3.73 

3.18 

75.92 

2^02 

2.02 

1.16 

Tho  Ilcrino-Ranbouillot  offspring  )x',d.  .icrc  or.cn  faces  and  slightly 
longer  staple  but  •'.'3re  rrv.ilir  -vnd  had  --opr'^r  t;"ie-  uid  :-y.y..-e  .fold?:  than 
straight  PLambouillcts . 

ii.zpi^ove:z;iit  of  istiiGDs  foe  ?:3Dictii:g  i^rtility  of  n/ii-is 

Studies  on  methods  of  staining  spcrn  vrith  opal  blue  shc^xd  the 
optiinun  stain  mixture  avas  12.5  percent  opal  blue  and  0,5  percent  cos  in 
in  pE  7.15  phosphite  buffer.    Under  norr.'al  conditions  notilc  spcm  took 
no  stain  a rd  unstained  spcrn  were  therefore  regarded  as  the  best  ostimto 
of  live  spcm.     Prediction  of  percent  live  noriial  sperm  on  tho  stained 
smear  from  a  combination  of  motilitv  scoro  and  percent  motile  had 
significant  re lia.bilit^'-.     The  opal  blue  staining  method  was  found  to 
be  simpler  and  mora  rapid  than  previous  methods,  allowing  imncdiatc 
oxamination  for  abnormalities  of  sperm  and  for  proportion  of  live  and 
doad  sperm  during  routine  oxaninaticn  of  the  somen. 

The  differential  features  of  tailless  sperm  in  semen,  from  a  pair 
of  rams  with  good  semen  qualities  and  a  pair  with  poor  semen  qualities, 
Y/oro  oxaminod.    Smearing  created  tailless  sperm  in  proportion  to  the 
percent  already  present  when  poor  semen  "ras  used,  but  no  more  tailless 
sperm,  were  created  than  by  use  of  the  hemacytometer  technique  vrhen 
semen  of  good  quality  T.tis  used.     In  opal  blue  stained  smears  of  good 
quality  semen,  all  morphologically  normixl  sperm  took  no  stain  or  both 
cos  in  and  opal  blue,  while  the  tailless  were  about  half  of  this  tyipo, 
the  rest  staining  with  oosin.     In  smears  of  poor  somen,  most  of  the 
tailless,  and  a  small  percent  of  the  morphologically  normal  sperm,  took 
only  cos  in  stain.     It  was  concluded  that  tailless  sperm  which  stained 
with  oosin  indicated  an  inherent  wca'^icss  of  the  sperm,  and  that 
tailless  sperm.  v;hich  took  no  stain  or  stained  with  "Loth  opal  blue  and 
cosin  vrcre  artificially  formed  b^;"  the  rigors  of  technique. 

■  Another  study  was  conducted  to  identify  and  evaluate  the  various 
factors  contributing  to  the  accuracy  of  estimating  concentration  of 
sperm  in  ram's  semen  and  to  devise  m.ethods  vrhich  vrould  give  most  accurate 
results.    The  relation  beti-rcen  counts  of  sperm  made  vrith  a  hcm.acytomietor 
and  turbidity  readings  with  a  photoelectric  colorimeter  were  analyzed. 
The  technique  adopted  for  use  with  tho  colorimeter  involved  dilution 
at  1:200  in  a  4  percent  solution  of  chlorazonc  in  distilled  water. 
Accuracy  of  estimating  sperm  concentration  'vTith  the  coloririeter  was 
increased  by  scoring  for  tho  amount  of  debris  in  the  scm.cn.  The 
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colorimctcr  vj-o.s  slightly  racro  accurr.tc  ^nc"  nuch  more  rapid  than  the 
hemacytometer  for  estimating  concontration  of  sperm  in  Ram's  somen. 

Those  improvements  in  methods  for  estiinating  somen  quality  and 
in  predicting  fertility  of  ram.s  from,  semen  quality  have  practical 
importance  in  increasing  our  ability  to  select  for  ram.s  of  high 
fcritility.     They  may  also  ho.ve  value  in  fo.cilitating  the  use  of 
artificial  insemination. 


COlilllllOIAL  GTIM)ES  0?  HUIBOUILLST  FIEECKS 

Yearlin/z;  fixture 

Fine          Fine            l/2  Fine  'Fine  l/2 

French      staple  blood  French        staple  blood 

Sex       Year        (percent)  (percent )  (percent)  (percent)  (percent )  (percent ) 

Rams     1942-45          6             92             2  6  92  2 

1946               7       ,       93  4  96 

FiVres     1942-45        21             75             4  47  50  3 

1946               3             91             5  19  75  6 


There  -vvas  a  marked  reduction  in  the  percent  of  fleeces  grading 
Fine  French  combing  and  a  corresponding  increase  in  those  grading 
Fine  Staple  coiiibing  v/ith  the  exception  of  yearling  rra-as.    Hone  of 
the  ram.  fleeces  graded  l/2  Blood  in  1946  while  there  r/as  a  slight 
increase  in  the  percent  of  6v;e  i'leeces  ^t:   '-ling  l/2  Blood. 
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KSCAPITUIATIOII 

Publications : 

Because  of  the  relatively  small  number  of  vrorkers  during  the 
fiscal  year  it  has  not  been  possible  to  prepare  all  the  papers  for 
publication  that  my  othervrise  have  been  accomplished. 

During  the  fiscal  year  one  publication  ms  revised,  namely  No»  SO^ 
Five  manuscripts  were  published  from  the  Laboratory  and  seven  manu- 
scripts v/ere  published  from  data  contributed  to  by  the  U,  S.  Sheep 
Experiment  Station,    Seven  additional  manuscripts  were  published  by 
the  U«  S»  Sheep  Experiment  Station. 

Progress  in  Inbred  Lines  of  Rambouillets ; 

Tho  inbreeding  coefficients  in  percent  based  on  ewes  bred 
increased  from  1,1  to  7.1  during  the  nine  years  from  1938  to  1946. 
The  increase  in  rams  used  was  from  4«0  to  5.9,  and  in  progeny  from 
3.9  to  14.1.    The  increase  of  progeny  over  dams  has  increased  from 
2,8  to  7.0  percent. 

Selection  Practiced  on  PLambouillet  Lai'abs  ; 

With  the  use  of  a  selection  index  the  rate  of  genetic  improvement 
from  1943  to  1946  has  more  than  tripled  for  face  covering.     It  has 
also  definitely  increased  for  weaning  weight  but  has  remained  rather 
constant  for  staple  length,  type  and  condition.    Estimated  genetic 
improvement  for  absence  of  neck  folds  has  decreased  because  progress 
has  been  made  through  selection  against  then* 

Change  in  Generation  Length: 

Pate  of  progress  in  sheep  improvement  is  relatively  slovv  because 
they  reproduce  slov/ly*     In  an  effort  to  speed  up  improvement  the 
generation  length  has  been  reduced  from  4.41  in  the  average  age  of 
dams  in  1941  to  3.97  in  1946,  and  in  rams  from  4,00  to  2.70  years. 
Thus  in  ewes  the  reduction  has  been  ,44  and  in  rams  1.30  years,  or 
approximately  a  21  percent  reduction.    This  reduction  for  rams  has 
come  about  by  increased  statistical  facilities  developed  at  this 
Laboratory  for  more  efficiently  evaluating  young  rams,  thus  reducing 
the  emphasis  on  progeny  testing  rams,  which  in  many  cases  reduces 
the  generation  length  by  one  year. 

Increasing  the  Accuracy  of  Selecting  Rambouillet  Rams; 

This  is  accomplished  by  adjusting  for  measurable  environmental 
differences.    Environmental  advantages  often  confuse  the  selection 
for  genetic  differences,  , 
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Effect  of  Inbreeding  on  Rconbouillet  Kans ; 

The  effect  of  inbreeding  is  fcirl^.^  consistent  in  ro.ms  from 
one  to  three  years  of  age.    Grease  and  clean  fleece  weights,  body 
weight,  typo  and  condition  score  became  poorer  with  inbreeding. 

Progress  in  Selecting  for  Si.ioothnoss  in  P.airibouillGts : 

The  proportion  of  practically  smooth  lambs  increased  from  20 
to  82  percent  from  1933  to  1946  and  the  la: -■')s  with  node  rate  to 
heavy  folds  increased  from  39  to  2  percent  of  the  lambs  at  woanip-g 
time « 

Selection  for  Open  Face  in  I^ojnbo ui  1  le t s j  

Lambs  v/ith  open  face  increased  from  14  to  25  percent  from  1938 
to  1946,    ExaLiination  of  i-iature  sheep  in  the  flock  indicates  that 
s  omo vrhat  g  r o  a.t e  r  progress  t  owo. r d  no  re  o pc  n  f  a  c e  s  may  liavc  been  made  , 
Those  sheep  are  highly  solcctcd  and  the  greatly  increased  selection 
differential  for  open  face,  mentioned  previously,  may  account  for 
part  of  this  difference*    Also  slight  fluctuation  in  scoring  standar 
sometimes  mask  progress  for  traits  such  as  face  covering. 

Folic  d^  Rambouillc t s^t^ 

Encouraging  progress  is  being  made  with  the  polled  character 
and  the  quality  of  the  shoep  in  the  lines  is  high. 

|fori no -Hamboui 11c t  Crosses: 

There  is  not  too  much  encouragement  noted  in  the  Fi  Mcrino- 
Rambouillct  crosses.    Hovrcver,  it  is  cripcctcd  that  some  advraitagcs 
from  the  cross  nay  be  more  fully  realized  in  future  combino.tions . 

Commercial  Grades  of  Rambouil_lct_  ITool:^ 

Seventy-five  percent  of  the  nature  ewe  fleeces  graded  Fine 
Staple  in  1946,  com.parcd  Y.'ith  50  percent  in  1942-45  or  a  50  percent 
increase.    A  substantial  incrcr^sc  is  also  noted  in  the  ybarling  ewes 

It  will  be  noted  in  the  table  on  page  14  that  the  addition?.l 
weight  of  clca.n  v^rool  and  the  higher  price  of  the  Fine  Staple  fleece 
is  enough  to  po.y  the  freight  to  Boston.     It  is  also  noted  that  the 
Fine  French  is  almost  equal  in  yield  of  clean  wool  per  fleece  to 
the  Fine  Staple,    This  denotes  the  high  quality  of  the  fleeces 
included  in  the  Fine  French  grade. 
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